Questions regularly arise concerning adequacy of the animal shock models adopted for the hopeful discovery of causative mechanisms in the human clinical entity. Serious question has arisen regarding the relevance of the canine endotoxin shock model to septic shock in man. There appears to be no animal model currently available which exactly reproduces all the pathophysiological manifestations described in clinical septic shock. The pressing need for an animal model closely approximating the clinical situation has prompted investigations in our laboratory which have compared both species responses and two means of eliciting experimental septic shock (1-7).
The major purpose of this report is to review findings from our laboratory comparing the actions of intravenously administered live E. coli organisms and E. coli endotoxin in dogs and monkeys. The preponderance of data obtained from such experiments seems to indicate that the endotoxin shock model is a valid means of eliciting many of the characteristics of shock seen in the patient. Differences are apparent between the models, however, and further research is therefore needed to perfect a more adequate experi- species. An alternative explanation is that endotoxin is released only slowly after live organism injection, thus producing a less intense effect on the hepatosplanchnic region. This effect, however, appears to resemble more closely that which is expected to occur in man in septic shock, as revealed in subhuman primate investigations (2,3,5). Table Ia illustrates changes in hematocrit, pH and heart rate in dogs given either live organisms or endotoxin. Marked increases in hematocrit and decreases in pH are common observations after endotoxin in the canine species.
These changes are seen in like intensity after live E. coli organism injection in quietly restrained unanesthetized dogs and are readily correlated with impending irreversibility and death (6) . Early bradycardia lasting not longer than one hour followed by steadily developing tachycardia are seen in dogs after both live organism and endotoxin injection (6) . The decreased heart rates however are not observed in monkeys, and their absence may be due to the absence of increased vagal tone or a more intense cardioacceleratory reflex response in the subhuman primate in the shocked state. The monkey ordinarily dies after endotoxin with no change in hematocrit, which is in i I marked contrast to the hemoconcentration in dogs, but probably resembles man l in this regard.
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Comments.
Future research will be required to further elucidate similarities and differences between the live organism and endotoxin shock Models. Preliminary I evaluation of the two models demonstrates notable similarities in ultrastruc-1 tural hemodynamic, respiratory and metabolic alterations, although differences are observed. These differences may be important inasmuch as they may apply I more closely to the human shock entity.
Use of live organisms possesses the advantage of yielding a "pre-shock",
"warm" phase, which seems to offer advantages for early diagnosis and treatment of the animal model.
Similarities between the two models may suggest that the two forms of I shock are identical in mechanism. This is probably true; however, similarities of responses do not necessarily prove that the mechanisms of elicitation of I shock are identical. Portions of common pathways may be utilized in many
forms of shock which may suggest gross similarities while subtle biochemical differences may be overlooked.
It is also possible that the infusion of live organisms is a more relevant model because it allows for the steady release of small amounts of endotoxin, thus again more closely approximating the clinical entity.
It is felt that a wise and fruitful course of action to follow in future studies is the execution of simultaneous or alternate investigations using both dogs and monkeys, as well as other species, and employing live organisms or endotoxin separately. The ultimate goal is to develop the most ideal experimental shock model, which should ultimately hasten the day of a full understanding of the mechanisms of clinical septic shock. 9
